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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 9 MONTHS fd™ 
THE MAILING DATE OF THIS COMMUNICATION & t ' ' ° EXPIRE 3 MONTH(S) FROM 

- Failure to reply within the set or extended period "or ^ff^ffiK^ 1 "^SEEJSE the mai ' in9 da,e of ,his ™™nication. 
Any reply received by the Office later than three months after the matag Sate 0 3* mmm n^i.i. ABANDONED (35 U.S.C. § 133). 
earned patent term adjustment. See 37 CFR 1 704(b). communication, even .f timely filed, may reduce any 

Status 

1 M Responsive to communication(s) filed on 07 October 2004 
2a)D This action is FINAL. 2 b)H This action is non-final 

3d Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed ,n accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

m Claim(s > ^6-10,13-27,29 30 and ^-41 is/are pending in the application 

4a) Of the above claim(s) 29,30 and 32-41 is/are withdrawn from consideration 

5)U Claim(s) is/are allowed. 

6M Claim(s) 1-3.6-10 and 13-97 j s /are rejected. 
7)M Claim(s) 25 is/are objected to. 

8M Claim(s) ^Qjj±^^ are subject t0 restrictjon and/or e|ectjon requjrement 

Application Papers 

9)D The specification is objected to by the Examiner 
10« The drawing(s) filed on 07 October 2004 is/are: a® accepted or b)Q objected to by the Examiner 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 85(a) 

1 1 in rTirl '"I"" 9 Shee,(S) inC ' Udin9 C ° rreCti0n " reqUired if the drawin ^ s ) is peeled to. See 37 CFR 1 121(d) 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52 
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12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C § 1 19(a)-(d) or (ft 
a)DAII b)D Some * c)D None of: WWor W . 
1 •□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No 

3. U Co P .es of the certified copies of the priority documents have been received in this National Staqe 
application from the International Bureau (PCT Rule 1 7 2(a)) 

* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Election/Restrictions 

1 . Applicants' election without traverse of Group I (claims 1 -3, 6-1 0, and 1 3-27) in 
the reply filed on October 7, 2004 is acknowledged. Previously, the applicants elected 
Group I (formerly claims 1-28) with traverse on June 3, 2004. 

Claim Objections 

2. Claim 25 is objected to because of the following informalities: in the 2 nd line, 
"the" should be changed to "fuel" before "flow" for agreement with claim 10, and to 
establish proper antecedent basis. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

Sh S^S^mJiS^l^ the inV6nti0n is n0t identical| y disclosed ° r Ascribed as set 
rortn in section 102 of this title, if the differences between the subject matter souaht to be natpnw ia„H 

nv?nZ art T/ hat the SUbject matter as a whole would hav * beer . obvious at the time tne 
Tn n h m f ^ PerS ° n havin9 ordinar y ski " in the art to w "i«=h said subject matte^erSins 
PatentabiKty shall not be negatived by the manner in which the invention was made 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 



5. Claims 1-3, 6-10, and 13-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Koripella et al. (US 6,569,553) in view of DE 198 41 993 (complete 
translation of the German text provided herein). 

Koripella et al. disclose a fuel processor (microreactor with a reaction zone 
including a catalyst) with an integrated fuel cell, such that the microreactor fuel 
processor 10 includes a multilayer ceramic structure 12 (substrate) having a plurality of 
multi-directional flow microchannels with a fuel inlet 20 (combination fuel comprised of 
methanol and water from respective reservoirs 24,26) and a hydrogen enriched fuel 
outlet 22 for supplying fuel cell stack manifold 32; an integrated heater 28 along the 
length of the microchannels (either resistance or a catalytic micronnmhM.tinn „ 
chemical heater - see claims 2-5 of reference) within the reaction zone 18 that 
includes a plurality of packed catalyst materials such as copper oxide and zinc oxide; 
and a multiplicity of parallel channels 61 with an inert porous ceramic material for 
thermal control, in communication with a porous diffuser 113 (membrane), or getter 
(abstract; column 2, lines 1-33 and 66-67; column 3, line 1 through column 6, line 12; 
claims; and Figures 1-8). With regard to the ranges of the fuel flow rates, as well as the 
surface areas of the catalysts and porous structures, one of ordinary skill in the art 
would have recognized that the ranges of fuel flow rates to supply fuel cells would 
necessarily be determined and optimized for appropriate functioning of the fuel cell, as a 
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minimum amount of fuel flow is proportional to a minimum fuel consumption needed for 
the fuel cell to adequately operate. Furthermore, the surface areas of the catalysts and 
porous structures would also need to be optimized by one of ordinary skill in the art to 
achieve adequate production of fuel flow from the chemical reaction, and would be 
inadequate if the surface areas were too low (lacking catalytic reaction sites). As a 
result, it would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to optimize the fuel flow rates and surface areas of the 
catalysts and porous structures, in order for the fuel production efficiency to be 
increased in supplying the fuel cell. Koripella et al. do not specifically disclose that the 
substrate would be silicon, rather than ceramic. 

However, DE 198 41 993 discloses a microstructure reactor that includes 
microchannel structures 2 having inlets and outlets within a layer of a silicon substrate 3 
that forms a plate 6 of silicon substrate, and a catalyst 1 packed between the inlets and 
outlets, with the microstructure reactor being heated with integrated resistance heaters, 
such that the use of a silicon substrate is advantageous for achieving precise 
manufacturing of silicon microstructures that carry out endothermic chemical reactions 
(abstract; pages 2, 3, and 5-12 of translation; and Figure).. 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the fuel processor (microreactor) having an 
integrated catalytic microcombustion (chemical) heater within a ceramic substrate, as 
disclosed by Koripella et al., by instead using a silicon substrate with integrated heaters, 
as taught by DE 198 41 993, in order to achieve precise manufacturing of silicon 
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microstructures that carry out endothermic chemical reactions (DE 198 41 993; abstract; 
page 2, 1 st paragraph under Description; and the paragraph bridging pages 10 and 1 1 
of translation). 



Response to Arguments 

6. The examiner acknowledges the applicants' amendment and replacement 
drawing sheets, both of which were received by the USPTO on October 7, 2004. The 
replacement drawing sheets, as well as amendments to the specification, overcome 
prior objections to the drawings. Prior objections to the abstract, specification, and 
claims have also been overcome by the applicants' amendments. However, an 
objection to claim 25 remains (see paragraph 2 above). The 35 USC 1 12 and 35 USC 
102 rejections have also been overcome. The applicants have changed the status of 
their response to the election/restriction to mQmmerse in this communication (see 
paragraph 1 above). The applicants have cancelled claims 4, 5, 1 1 , 12, and 28. Claims 
29, 30, and 32-41 are drawn to non-elected inventions. Claims 1-3, 6-10, and 13-27 are 
currently under consideration in the application. 



7. Applicants 1 arguments with respect to claims 1-3, 6-10, and 13-27 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kevin P. Kerns whose telephone number is (571) 
272-1 1 78. The examiner can normally be reached on Monday-Friday from 8:00am- 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Dunn can be reached on (571 ) 272-1 1 71 . The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Kevin P. Kerns /^/^^ P-M/oh 

Examiner 

Art Unit 1725 



